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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1. (Currently Amended) A hologram r e tri e val method for searching holograms 
comprising the steps of: 

emitting a signal beam; 

modulating the signal beam, by a spatial light modulator, using a retrieval data pag e 
containing a data imag e to be retriev e d; using a search data page having a plurality of equally 
divided data blocks, at least one of the data blocks of the search data page consisting of an 
encoded search image; 

irradiating the modulated signal beam onto a holographic recording medium having 
digital information recorded thereon in th e form of a plurality of data pag e s p ages, form e d of 
a two dim e nsional bit map imag e , each data page having a plurality of equally divided data 
blocks and b eing multiplexed to transmit a diffracted beam-beam when irradiated by a light 
beam; 

receiving one or more diffracted beams emitted from the holographic recording 
modium; medium in response to the modulated signal beam; 

detecting a target diffracted beam having a maximum intensity of the one or more 
diffracted b e ams; b eams; and 

determining a data image addr e ss an address of the target diffracted beam as the-data 
imago address of a target data pag e , address of a target data page matching the search image, 

wherein the data pages e ach include a plurality of equally divided data blocks, 

a data image is formed within each data block of the recorded data pages by an 
encoding method that provides a certain number of ON pixels. pix e ls, and 
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the spatial light modulator encod e s tho data imag e to b e r e tri e v e d by the oncoding 

m e thod to display it in at l e ast on e r e tri e val data block of th e retri e val data pag e us e d to 
modulat e th e signal beam in th e step of modulating tho signal beam. 

2. (Currently Amended) The hologram r e trieval method according to claim 1, 
wherein 

all pixels in the data blocks of the r e trieval search data page other than the at least one 
retri e val search data block are OFF pixels. 

3. (Currently Amended) The hologram r e tri e val method according to claim 1, 
wherein 

one data block in-of each data page in of-the holographic recording medium is 
employ e d as a dedicated retri e val search data block, and an encoding m e thod is us e d to 
provid e block having a larger number of ON pixels in a data imago formed in th e d e dicat e d 
retri e val data block than for data images of than the other data blocks of the data page. 

4. (Currently Amended) The hologram retrieval method according to claim 2, 
wherein 

one data block in each data page e£in the holographic recording medium is employ e d 
as-a dedicated retrieval search data block, and an e ncoding m e thod is us e d to provid e b lock 
having a larger number of ON pixels in a data imag e form e d in tho d e dicat e d retri e val data 
block than for data images of than_the other data blocks of the data page. 

5. (Currently Amended) The hologram retri e val method according to claim 1, 
further comprising: 

adjusting a beam diameter and an optical path of the signal beam such that the signal 
beam passes substantially only through the at least one r e trieval search data block displayed 
on the spatial light modulator. 
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6. (Currently Amended) The hologram retrieval method according to claim 1, 
wherein 

the encoded data image to be retrieved is sequentially displayed on the at least one 
retrieval of the data Meek -blocks of the search data page in the spatial light modulator. 

7. (Currently Amended) The hologram retri e val m ethod according to claim 2, 
wherein 

the encoded data-search image to bo retriev e d is sequentially displayed on the at least 
one retrieval of the data bleekr- blocks in the search data page of the spatial light modulator. 

8. (Currently Amended) The hologram retri e val method according to claim 1, 
wherein 

the encoded data -search image to bo retrieved is displayed at the same time in all of 
the data blocks in the r e tri e val search data page used by the spatial light modulator. 

9. (Currently Amended) A hologram retri e val method for searching holograms 
comprising the steps of: 

generating a signal beam; 

modulating the signal beam by a spatial light modulator using a retrieval search data 
page having a plurality of equally sized data blocks, a same search image being encoded into 
each data block of the search data including a data imag e to b e r e tri e v e d; page; 

irradiating the modulated signal beam onto a holographic recording medium having 
digital information recorded thereon in th e form of data pages, e ach data pag e form e d of a 
two dim e nsional bit map imag e , each data page being multiplexed to transmit a diffracted 
beafflj- beam when irradiated by a light beam, each data page comprising a plurality of equally 
divided data blocks; 

receiving one or more diffracted beams emitted from the holographic recording 
medium; 
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detecting a target diffracted beam having a maximum intensity of the one or more 
diffracted beams; and 

determining a data imag e an address of the target diffracted beam as th e data imag e an 
address of a target data image ^page, 

wherein th e data pag e s ar e form e d of a plurality of e qually sized data blocks, each 
data block recorded in the holographic recording medium containing contains a data image 
formed by an encoding method that provides a different number of ON pixels for each data 
block, and b lock. 

the spatial light modulator encodes tho data imago to be r e tri e ved by th e e ncoding 

method in all of th e data blocks of th e r e tri e val data pag e us e d to modulat e the signal b e am in 
the step of modulating th e signal b e am. 

1 0. (Currently Amended) The hologram r e tri e val method according to claim 1 , 
further comprising: 

generating a reproduction reference beam to retrieve the target data page; and 

irradiating the holographic recording medium by the reproduction reference beam to 
reproduce retri e val information. the target data page. 

11-12. (Canceled) 

13. (Currently Amended) The hologram r e tri e val method according to claim 8, 
further comprising: 

generating a reproduction reference beam to retrieve the target data page; and 
irradiating the holographic recording medium by the reproduction reference beam to 
reproduce retri e val the information. target data page. 

14. (Currently Amended) The hologram r e tri e val method according to claim 9, 
further comprising: 

generating a reproduction reference beam to retrieve the target data page; and 
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irradiating the holographic recording medium by the reproduction reference beam to 
reproduce retri e val information. the target data page. 

15. (Currently Amended) A holographic recording and reproducing apparatus 
comprising: 

an object optical system that directs an object beam to a holographic recording 
medium having a hologram recorded th e r e on; thereon, the hologram comprising a plurality of 
data pages each storing digital information, each data page being separately retrievable; 

a reference optical system that directs a reference beam to the holographic recording 
medium; 

a spatial light modulator provided in the object optical system that displays to be 
retri e v e d a search digital information in at l e ast on e retri e val data block of a r e tri e val data 
pag e , the r e trieval data page including a plurality of data blocks, including the at l e ast on e 
r e trieval data block, the data blocks of the search data page b eing equally sized with each 
other, the spatial light modulator encoding search information into at least one data block of 
the search data page, wh e rein the object optical system modulates modulating the object beam 
by the to be r e tri e v e d search data page ^page having the encoded search information; 

a r e tri e val search imaging device for receiving a plurality of diffracted beams 
produced by the holographic recording medium when the holographic recording medium is 
irradiated with the modulated object beam output from the object optical system; 

a signal processing circuit for processing an output signal from the r e trieval search 
imaging device, and that identifies an address of a target data page containing the to b e 
retrieved digital information encoded search information as an address corresponding to a 
diffracted beam having a maximum intensity of the plurality of diffracted beaffl sbeams; and 
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a reproduction imaging device for receiving a diffracted beam produced by the 
holographic recording medium in response to irradiation with a reproduction reference beam 
from the reference optical syst e m, wh e r e in: system. 

th e spatial light modulator i encod e s th e to b e r e tri e ved digital information in th e at 

l e ast on e retri e val data block of th e retri e val data pag e . 

1 6. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein 

the spatial light modulator is configured such that all pixels in the data blocks of the 
r e tri e val search data page other than the at least one r e tri e val data block of the search data 
page in which the to b e retrieved digital search information is displayed are OFF pixels. 

17. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, 

wherein the spatial light modulator is designed such that employs one of the data 
blocks in each data page is e mploy e d as a dedicated retrieval search data block, and -and, 

for each data page, an e ncoding m e thod is us e d to provid e a larg e r numb e r of ON 
pix e ls for a data image form e d in the dedicated r e tri e val search data block comprises a data 
image having a larger number of ON pixels than fe ^any data images in the other data blocks 
of the data page. 

18. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 16, 

wherein the spatial light modulator is d e signed such that employs one of the data 
blocks in each data page is employ e d as a dedicated r e tri e val search data block, and-and, 

for each data page, an e ncoding m e thod is us e d to provid e a larg e r number of ON 
pix e ls for a data imago formed in the dedicated r e tri e val search data block comprises a data 
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image having a larger number of ON pixels than fep -any data images in the other data blocks 
of the data page. 

19. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, 

wherein the object optical system is configured such that a beam diameter and an 
optical path of the signal beam can be adjusted so that the signal beam passes substantially 
only through the at least one retrieval search data block displayed on the spatial modulator. 

20. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, 

wherein the spatial light modulator is configured such that the to b e r e trieved digital 
search information can be sequentially displayed on the plurality of r e tri e val data 
blocks. blocks of the search data page. 

21. (Canceled) 

22. (Currently Amended) The holographic recording and reproducing apparatus 
according to claim 15, wherein: 

the spatial light modulator is configured such that the to b e r e tri e ved digital search 
information can be displayed at the same time in all of the data blocks in the r e trieval search 
data page of the spatial light modulator. 

23. (Currently Amended) A holographic recording and reproducing apparatus 
comprising: 

an object optical system that directs an object beam to a holographic recording 
medium having a hologram recorded thereon; 

a reference optical system that directs a reference beam to the holographic recording 
medium; 
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a spatial light modulator provided in the object optical system that displays to-be- 
recorded digital information as a to-be-recorded data image in at least one of a plurality of 
data blocks of a r e trieval search data page, the retrieval data pag e being form e d of a two 
dimensional bit map imago, th e r e tri e val data pag e including th e plurality of data blocks, the 
data blocks being equally sized with each other, wherein the object optical system modulates 
the object beam by the to-be-recorded digital information; 

a retrieval search imaging device for receiving a plurality of diffracted beams 
produced by the holographic recording medium when the holographic recording medium is 
irradiated with the modulated object beam output from the object optical system; 

a signal processing circuit for processing an output signal from the retri e val search 
imaging device, and for identifying an address of a target data block and a target data page 
corresponding to the diffracted beam having a maximum intensity of the plurality of 
diffracted beams; and 

a reproduction imaging device for receiving a diffracted beam produced at the time of 
irradiation with a reproduction reference beam from the reference optical system, wherein 

the spatial light modulator encodes the to-be-recorded data image by an encoding 
method to generate the to-be-recorded digital information, the encoding method provides a 
different number of ON pixels for each data block of a data page. 



